Improvement of hepatogenic differentiation of iPS cells on an aligned polyethersulfone compared to random nanofibers.
The application of stem cells holds great promises in cell and tissue transplants. This study was designed to compare the hepatogenic differentiation of iPSCs on aligned PES/COL versus random. Aligned and random PES/COL nanofibrus scaffolds were fabricated by electrospining and their surface modified through plasma treatment and collagen coating. The scaffolds were characterized using scanning electron microscopy (SEM) and ATR-FTIR. Morphology and biochemical activities of the differentiated hepatocyte-like cells (HLCs) were examined after 5 and 20 days of differentiation. Real-Time RT-PCR and ICC showed no significant difference in the mRNA and protein levels of two important definitive endoderm specific markers, including Sox17 and Foxa2 between two scaffolds. However, Real-Time RT-PCR analysis indicated an increase in the expression of Cyp7A1 gene over the period of the differentiation procedure on the aligned nanofibers but there was no difference in other genes such as Albumin and CK19. Moreover, comparison of hepatogenic differentiation evaluated by Albumin production in conditioned media of HLCs differentiated on aligned PES/COL, showed increase expression of these markers after 20 days compared to that of the random nanofibers. Taken together, the results of this study may indicate that aligned PES/COL nanofibrous scaffolds can improve terminal differentiation of HLCs from iPSCs.